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In re application of Yves Decoster 


REMARKS 


Applicant respectfully requests entry of the present amendments which 
generally conform the specification and claims to U.S. practice. 

Concerning the claims, Applicant requests that any amendments which 
may have been made during the International Phase of the corresponding PCT 
application not be entered in this U.S. National Stage filing. Instead, Applicant 
requests entry of the present amendments under 37 C.F.R. §§1.115 & 1.121. 
which are based upon the claims as originally filed in the International Phase of 
the PCT application. Herein, original claims 1, 11, 13 and 14 are amended and 
claims 2-10 are cancelled in order to conform the claim set to U.S. practice and 
standards. 

A substitute specification is provided herewith pursuant to the provisions 
of 37 C.F.R. §§1.121 and 1.125. A marked-up version of the substitute 
specification is enclosed showing all changes made relative to the original 
specification submitted herewith. Also enclosed, is a clean version of the 
substitute specification incorporating all changes made. The substitute specifi- 
cation includes no new matter; entry of the substitute specification and use 
thereof for examination is respectfully requested. 

No new matter is being introduced by this preliminary amendment as an- 
tecedent support is set forth throughout the original application. 

Prosecution on the merits is respectfully requested. 
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If there are any charges with respect to this Amendment or otherwise, 
please charge them to Deposit Account No. 06-1130 maintained by Applicant's 
attorneys. 


Respectfully submitted, 


Daniel F. Drexler 
Reg. No. 47,535 
CANTOR COLBURN LLP 
55 Griffin Road Soutli 
Bloomfleld, CT 06002 
Telephone: 860-286-2929 
Facsimile: 860-286-0115 
Date: /IaY J.a7>^ Customer No. 23413 
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IN RE APPLICATION OF YVES DECOSTER 
SUBSTITUTE SPECIFICATION PURSUANT TO 37 C.F.R. 1.125, 
MARKED-UP VERSION SHOWING ALL CHANGES 


Seat occupancy detector 

I ntroduct i on TECHNICAL FIELD OF INVENTION 

The present invention generally relates to a seat occupancy detector e.g. for 
5 use in an autonnotive vehicle. 

BRIEF DESCRIPTION OF RELATED ART 

In nnodern vehicles, seat occupancy sensors are widely used in order to detect 
whether a passenger seat is occupied or not. The information about the occu- 
pancy of the passenger seat may then be used in order to control the deploy- 
10 ment of one or more airbags associated to the passenger seat (the deployment 
is e.g. inhibited if the passenger seat is found to be non occupied) or in the 
triggering of a seat belt reminder. 

The occupancy sensors usually comprise pressure sensing devices integrated 
in the respective passenger seat for detecting a pressure induced by the 
15 presence of a passenger into the seat. The pressure sensing devices, as e.g. 
disclosed in DE-A-42 37 072, comprise a plurality of individual force sensors, 
which are connected in a suitable manner to a control unit designed for measur- 
ing a pressure depending electrical property of said individual pressure sensors. 

These occupancy sensors have proven to be very reliable and well adapted to 
20 the detection of seat occupancy. However one drawback of these occupancy 
sensors lies in the fact, that the pressure sensing device has to be physically 
connected to the control unit by means of connection wires in order to be 
functional. This need for physically connecting the sensing device to the control 
unit causes problems in modern cars equipped with a flexible seating system 
25 with removable and/or displaceable back seats. 
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Document DE-A-101 44 877 discloses an occupancy sensor, which does not 
need to be physically connected to the control unit. The occupancy sensor 
comprises a surface acoustic waye deyice (SAW deyice), which is integrated 
into a seating surface. The SAW device is used for pressure measurement and 
5 for remotely transmitting pressure related data to the control unit. 

Ob io Gt of the inv o ntion BRIEF SUMMARY OF INVENTION 

The obj e ct of th e pr e s e nt invention is-te-proyides a different seat occupancy 
sensor which is not depending on a physical connection between the pressure 
sensing device and the control unit. 

G e n e r a l d e scription of the invention 

I n ord e r to ov e rcom e th e abov e m e nt i on e d prob l omo, th e pr e s e n tT he invention 
10 proposes a seat occupancy sensor, comprising at least one pressure detection 
device associated with a surface of a seat and a control unit for communicating 
with the pressure detection device. According to the invention said pressure 
detection device comprises a surface acoustic wave device including at least 
one surface acoustic wave resonator and an antenna and said control unit 
15 comprises an RF antenna for remotely communicating with said surface 
acoustic wave device. Furthermore said pressure detection device comprises a 
dedicated pressure sensor said dedicated pressure sensor being electrically 
connected to said surface acoustic wave device so as to activate said surface 
acoustic wave device when said dedicated pressure sensor is triggered. 

20 A surface acoustic wave resonator cons i sts o f comprises a piezoelectric sub- 
strate with metallic structures (interdigital transducers) on its plain-polished 
surface. Due to piezoelectricity an electric signal at the interdigital transducers 
will stimulate a surface acoustic wave on the surface of the substrate. Vice 
versa a surface acoustic wave generates an electric charge distribution at the 

25 receiving interdigital transducers which is measurable as an electric signal. In 
case of a one port surface acoustic wave resonator only one interdigital trans- 
ducer is connected electrically while the other interdigital transducers are 
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reflective. If the interdigital transducer is connected to an antenna, the element 
is operable as a passive wirelessly interrogable system. 

As the velocity of the surface acoustic wave travelling along the surface of the 
piezoelectric substrate is depending inter alia on the environmental conditions 
5 at the sensor surface, the response of the surface acoustic wave devices 
depends on the environmental conditions. Thus the surface acoustic wave 
devices may be used to measure environmental conditions such as pressure, 
temperature, etc. 

The surface acoustic wave resonator is connected to a miniaturized antenna so 
10 that the surface acoustic wave device acts as a resonator. If a radio frequency 
(RF) signal is sent to the surface acoustic wave device, the surface acoustic 
wave resonator oscillates at a frequency, which is depending on the given 
environmental condition in the vicinity of the surface acoustic wave device. The 
response signal of the surface acoustic wave device, which is wirelessly 
15 transmitted back to the control unit, may be processed in to control unit in order 
to extract the information about the measured condition. 

The remote operability of the surface acoustic wave device enables the seat 
occupancy sensor to be remotely operated and interrogated without the need 
for cabling between the pressure detection device and the control unit. Thus the 
20 seat occupancy status may be detected for all seats in a car without affecting 
the flexibility of a seating system with removable and/or displaceable back 
seats. 

It will be noted, that a single control unit may be used for operating and interro- 
gating several pressure detection devices arranged in different seats of the car. 

25 In a possible embodiment, the RF antenna of the control unit may be arranged 
in a region of the car, where communication is possible with surface acoustic 
wave devices as well in the front seats as in the rear seats. It will be appreci- 
ated, that in this case each of the surface acoustic wave devices associated to 
the different seats preferably operates in a different oscillating frequency range 

30 in order to be selectively addressable. Alternatively or additionally a radio 
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frequency tag may be integrated in each of the surface acoustic wave devices 
in order to ensure the addressability of each device. 

It will be noted that surface acoustic wave devices are totally passive sensor 
devices which do not require a dedicated power supply. Thus there is no need 
5 to provide a battery power for the surface acoustic wave device of the seat 
occupancy sensor of the present invention to be operable. Furthermore, surface 
acoustic wave devices are characterized by their small size, low cost and rigged 
construction. 

I n a f i rst e mbod i m e nt of th e inv e ntion, th e s e at occupancy d e t e ctor us e s th e fu ll 
10 potent i a l of the surfac e acoustic wav e d e v i c e as a pr e ssur e s e nsor and an RF 
transmitt e r for transmitt i ng i nformat i on on th e pr e ssur e act i ng on the s e at to th e 
contro l unit. In this e mbod i m e nt, sa i d pr e ssur e d e t e ct i on d e vic e compris e s a 
Goalod chamber i nt e grated i nto sa i d soat, said s e al e d chamb e r boing f i llod w i th 
a pr e ssur e medium. The surfac e acoustic wave dev i c e i s assoc i ated to said 
15 pr e ssur e chamb e r for d e t e cting a pressur e i nsid e said pressur e chamb e r. 

I f su i tably arranged in tho soat, the s e a le d chamber w il l b e compress e d by a 
pass e ng e r sitting in th e s e at. Thus th e pre s sur e i ns i d e th e s e a le d chamb e r is 
d e p e nd i ng on th e s e at occupancy status of th e s e at and th e d e t e rmination of 
tho pressur e i ns i d e the s e aled chamb e r e nabl e s to conclud e on th e occupancy 

20 status of th e s e at. I n th e pr e s e nt e mbod i m e nt, th e surfac e acoust i c wav e d e v i c e 
wh i ch i s assoc i at e d to th e s e a le d chamb e r is usod to measure th e pr e ssur e 
i nsid e th e s e a le d chamb e r. If th e d e termin e d pr e ssure i ns i d e th e s e al e d 
chamber e xc e eds a spocif i c thr e sho l d va l u e , th e corr e sponding s e at is con si d - 
e r e d to b e occup ie d and th e contro l un i t may g e n e rat e a correspond i ng ocou ■ 

25 pancy s i gna l . 

Th e surfac e acoustic wave d e v i ce may b e arranged insid e said s e a le d chamb e r 
i n tho pressur e m e d i um. Alt e rnativ el y th e surf a c e acoust i c wave dev i c e may b e 
arrang e d at a p e r i ph e ry of sa i d seal e d chamb e r and coupl e d to a wa ll of sa i d 
coalod chamber. 

30 Th e s e a le d chamb e r of th e pr e ssur e d e t e ct i on dev i c e i s fi lle d w i th a pr e ssur e 
med i um, i .e. a mat e r i a l wh i ch is adapt e d i n ord e r to distr i but e a pr e ssur e 
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homog e n e ous l y i n th e s e al e d chamb e r. Any mat e ria l r e spond i ng to th i s crit e r i a 
may b e us e d for th e present i nvent i on. Furthermor e , i n cas e that th e surface 
acoust i c wave dev i c e is d i r e ct l y arrang e d in th e pr e ssur e med i um, tho mater i al 
shou l d advantageously enabl e the surface acoust i c wav e s to propagat e i nsid e 
5 th e mat e r i a l . I n a pr e f e rr e d e mbod i ment, th i s tho pressure m e d i um may e .g. 
compr i s e a g el l ik e m e dium or a liqu i d or a gas e ous flu i d. 

I n ord e r to i ncr e as e th e act i v e ar e a of the s e at occupancy sonsor, tho s e a le d 
chamber may compr i so a p l ura li ty of cav i t ie s arrang e d at diff e rent locat i ons w i th 
resp e ct to th e s e at surface, said cav i ti e s b ei ng i nt e rconn e cted with e ach oth e r. 
10 Tho d i fferent cavit i es may e .g. be distr i buted ov e r tho s e ating surfaces of th e 
s e at so a s to e nsur e d e t e ct i on of a passenger ov e n i n case of an out of pos i tion 
occupancy. Th e cav i t i es ar e i nterconn e ct e d so that a pressur e i ntroduc e d i n 
one of th e cav i ti e s is transmitt e d by th e pressur e med i um to tho surface 
acoust i c wav e d e v i c e associat e d to th e s e a le d chamb e r. 

15 I n a pr e f e rred e mbod i ment of th e i nvent i on, sa i d surface acoustic wav e d e v i c e 
compris e s a first surfac e acoust i c wav e resonator adapted for pressur e m e as - 
urement i ns i do the sea le d chamber and a s e cond acoust i c wav e r e sonator 
adapt e d for t e mp e ratur e m e asurement. Tho first surfac e acoustic wav e r e sona 
tor is e .g. pr e ferably ab le to osc ill at e at a g i v e n fr e qu e ncy d e pend i ng on th e 

20 pr e ssur e i ns i d e the s e al e d chamb e r wh i le the s e cond s urfac e acoustic wav e 
r e sonator i s ab le to oscil l at e at a g i v e n fr e qu e ncy d e pend i ng on tho temp e ratur e 
i ns i d e th e s e a l ed chamber. I n this e mbod i m e nt, th e surface acoustic wav e 
d e vic e a l so e nab le s th e m e asur e m e nt of th e t e mp e ratur e i ns i d e the s e a le d 
chamb e r, thus a ll owing for temp e ratur e comp e nsat i on of the measur e d pr e s - 

25 sure valu e s. 

I t wi l l b e not e d, that th e f i rst and s e cond surfac e acoustic wav e r e sonators may 
b e provid e d on a s i ngle p ie zo ele ctr i c substrat e , wh e r e by diff e rent regions of th e 
devic e ar e opt i miz e d for th e m e asur e m e nt of a diff e r e nt e nvironm e nta l param e 
tefr 

30 I n an oth e r e mbod i m e nt o f According to the invention, the pressure detection 
device comprises besides the surface acoustic wave device, a dedicated 
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pressure sensor, which is associated to the surface acoustic wave device. In 
this embodiment, the dedicated pressure sensor, which may be of any suitable 
type for use in a vehicle seat, is solely responsible for the pressure detection, 
while the surface acoustic wave device is used for the remote transmission of 
5 the respective pressure signal. In a preferred embodiment, said dedicated 
pressure sensor comprises a pressure sensitive switching device, said pressure 
sensing switching device being electrically connected to said surface acoustic 
wave device so as to activate said surface acoustic wave device when said 
pressure sensitive switching device is triggered. In this embodiment of the 
10 invention, the detection of seat occupancy is achieved by the pressure sensitive 
switching device and the corresponding information is transmitted to the control 
unit using the surface acoustic wave device's capability to remotely communi- 
cate with the control unit. 

In a possible embodiment of this variant, the pressure sensitive switching 
15 device may have an electrical property (e.g. resistance) which varies depending 
on the pressure acting on the pressure sensitive switching device. Such a 
pressure transducer device may then be connected to the surface acoustic 
wave resonator in such a way, that the resonance frequency of the device is 
modulated by electrical property value of the pressure sensitive device. 

20 In a preferred embodiment of the invention, the pressure sensitive switching 
device is connected in series between the surface acoustic wave resonator and 
the antenna. It follows that the pressure sensitive switching device acts as a 
switch for establishing an electrical connection between the surface acoustic 
wave resonator and the antenna. The surface acoustic wave device accordingly 

25 is only activated if the connection between the surface acoustic wave resonator 
and the antenna is established. The pressure sensitive switching device thus 
should be designed so as to close the electrical contact between the surface 
acoustic wave resonator and the antenna if a passenger is occupying the seat. 
The pressure sensitive switching device may e.g. comprise a foil-type switching 

30 device, which is integrated into the seat. These foil-type switching devices are 
well known in the art and are available as simple switches or as pressure 
transducers. 
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In the absence of a seat occupant, the pressure sensitive switching device is 
not triggered and the surface acoustic wave device is accordingly not active. 
Thus the control unit does not receive a signal from the surface acoustic wave 
device. On the contrary, if an occupant is present, the switching device is 
5 triggered and the electrical contact between the surface acoustic wave resona- 
tor and the antenna is established. The control unit thus will receive a response 
signal from the surface acoustic wave device. In this embodiment of the 
invention, the presence or the absence of a response signal of the surface 
acoustic wave device gives the occupant detection information to the control 
10 unit. 

In order to increase the active area of the seat occupancy sensor, the pressure 
sensitive switching device preferably comprises a plurality of individual pressure 
sensors or switches arranged at different locations with respect to the seat 
surface. The different individual pressure sensors may for instance be distrib- 
15 uted over the seating surfaces of the seat so as to ensure detection of a 
passenger even in case of an out of position occupancy. The skilled person will 
appreciate that there exist different possibilities to connect the different individ- 
ual pressure sensors between the surface acoustic wave resonator and the 
antenna. 

20 The surface acoustic wave device of the present variant of the invention may be 
solely used in order to transmit he occupancy information to the control unit. 
However in a preferred embodiment, the surface acoustic wave is preferably 
adapted for the measurement of the temperature inside the seat, thus allowing 
for temperature compensation of the occupancy information. In this embodi- 

25 ment, the surface acoustic wave device accordingly comprises at least one 
acoustic wave resonator adapted for temperature measurement. Said surface 
acoustic wave resonator is e.g. able to oscillate at a given frequency depending 
on the temperature inside the sealed chamber. 

It will be appreciated that the present invention proposes a very flexible, robust 
30 and low cost seat occupancy sensor, which is suitable for wirelessly detecting 
seat occupancy for all of the seats of a vehicle. Furthermore it will be noted that 
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the seat occupancy sensor of the present invention may be used for different 
applications such as airbag deactivation (if a passenger seat is not occupied), 
seat belt reminders or others. 

Dotai l od dosoription w i th r e oDOOt to th e fiaur e s BRIEF DESCRIPTION OF THE 
DRAWINGS 

The present invention will be more apparent from the following description of 
5 several not limiting embodiments with reference to the attached drawings, 
wherein 

Fig.1: a top v ie w of a vehic le s e at sea ting surfac e with a f i rst e mbod i m e nt of a 

s e at occupancy s e nsor; 
Fig. 2: a s e ct i on view of th e s e at occupancy s e nsor along tho l ine A A of f i g. 1 ; 
10 F i g.3: a sch e matic v ie w of th e op e rat i on of th e occupancy se nsor of fig. 1; 

F i g. 4 : Fig.1: a top view of a vehicle seat seating surface with an second em- 

bodiment of a seat occupancy sensor; 
F i g.5: Fig.2: a section view of the seat occupancy sensor along the line A-A of 

fig. 14; 

15 F i g.6: Fig.3: a schematic view of the operation of the occupancy sensor of fig. 
41. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig 1 shows a top view on a seating surface 10 of a vehicle seat 12. A pressure 
detection device 114 is associated with the seating surface 10. In the shown 
20 example, the pressure detection device 114 is integrated in the car seat 
between the trim 16 and the seat foam 18. 

Th e pr e ssur e d e t e ction d e vic e 1 4 shown i n figs 1 to 3 compr i s e s a s e al e d 
chamb e r 20 w i th s e v e ra l i nt e rconn e ct e d cav i ti e s 22. In ord e r to incr e as e th e 
activ e ar ea of the pr e ssur e d e t e ct i on d e v i ce 1 4 , th e cav i t ie s 22 aro arrang e d at 
25 d i ff e r e nt l ocat i ons of th e s e ating surf a c e 10 and i nt e rconn e cted by m e ans of 
chann el s 24. 
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A surfac e aooust i c wav e d e v i c e 26 compr i s i ng at le ast ono surface aooustio 
wav e r e sonator 28 i s associated to th e s e al e d chamb e r so as to b e ab le to 
sonso the pressure i ns i d e th e scal e d chamb e r. I n a possib l e (non shown 
e mbod i m e nt) th e s urf a c e acoust i c wav e d e vic e may b e arrang e d ins i de the 
5 soalod chamber and ins i d e th e pr e ssur e m e dium> In th e shown e mbod i ment, 
th e surfac e aooust i c wav e d e v i c e i s arranged at a periph e ry of th e s e a le d 
chamber 20 and coupled to a wal l of the sealed chamber (s ee fig. 2). 

Tho i ns i do of th e s e a le d chamber 20 i s fil l ed with a pressur e med i um, e.g. a 
gaseous or a li qu i d fluid, wh i ch e nab le s a pr e ssur e act i ng on ono of the cavities 
10 by an occupant 32 to be transm i tted to tho surface acoust i c wavo devic e 26. 

Furth e r to th e surfac e acoust i c wav e r e sonator 28, Tho surfac e acoustic wav e 
d e v i c e 26 compris e s a m i n i atur i z e d ant e nna 30, which i s conn e cted to an 
intord i gital transduc e r (not shown) of th e surfac e a coustic wavo resonator 28. 
Th i s ant e nna e nab le s th e surfac e acoustic wav e d e v i ce to r e mot el y and 
15 w i re l essly communicat e w i th a contro l unit 34 (not shown i n figur e s 1 and 2) 
i ncluding an RF antenna 38. Tho RF antenna 38 of th e contro l unit 34 i s 
pr e f e rably arranged insid e th e v e h i cle at a locat i on, at wh i ch th e RF ant e nna 
"s ee s" th e antennas 30 of d i fferent surfac e acoust i c wav e d e v i ces arrang e d i n 
diff e r e nt vehicl e s e ats. 

20 Th e surfac e acoust i c wav e r e sonator 28 i s d e s i gn e d for pressur e m e asurem e nt 
i nsid e the s e a le d chamb e r 20. I f a rad i o frequency signal at a frequ e ncy fo ^ Af o 
i s e mitt e d by th e r e mot e control un i t 34, the s i gnal is r e c ei v e d by th e ant e nna 30 
of surfac e acoust i c wav e d e v i c e 26. Th e s urfac e acoustic wav e r e sonator 28 
th e n osc il lat e s w i th a frequ e ncy fo ^ Afo wh e r e Af o i s e.g. proport i onal to the 

25 chamb e r pr e ssur e . This fr e qu e ncy fo ^ Afgj^ s e nt back to and r e c ei ved by th e 
control unit for data proc e ss i ng. 

Further to the surface acoustic wave resonator 28, the surface acoustic wave 
device may comprise a second surface acoustic wave resonator 36 dedicated 
to the temperature measurement. As for the first resonator 28, the main inter- 
30 digital transducer of resonator 36 is coupled to antenna 30 of the surface 
acoustic wave device 26. If a radio frequency signal at a frequency is 
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emitted by the remote control unit 34, the signal is received by the surface 
acoustic wave resonator 36 via antenna 30. The surface acoustic wave resona- 
tor 36 oscillates with a frequency fi^Af^, where Afi is e.g. proportional to the 
local temperature. This resonance frequency is sent back to and received by 
5 the control unit for data processing. 

Thanks to th e pr e ssur e and temp e ratur e m e asur e m e nts, th e cal i brated m e as - 
urement i s computed and "oooupiod/not occupi e d" informat i on i s e stabl i sh e d. 

A diff e r e nt e mbodim e nt of th e i nvention i s shown in figs A to 6. I n this var i ant, 
The pressure detection device 114 comprises a pressure sensitive switching 
10 device 120^ which is associated with the seating surface 10 of the seat 12. The 
pressure sensitive switching device 120 may e.g. be integrated into the seat 
between the seat trim 16 and the seat foam 18. Alternatively the pressure 
sensitive switching device 120 may be integrated into the seat foam 18. 

The pressure sensitive switching device 120 may comprise a simple membrane 
15 svyitching device or a pressure transducer. Preferably the pressure sensitive 
switching device 120 comprises several pressure sensitive switches or sensors 
122, which are suitably distributed over the seating surface in order to increase 
the active area of the pressure sensitive switching device 120. 

The pressure sensitive switching device 120 is connected to a surface acoustic 
20 wave device 126 in such a way as to activate said surface acoustic wave device 
126 when one or more of said switches or sensors 122 of said pressure 
sensitive switching device 120 is triggered by an occupant 32. 

Further to a surface acoustic wave resonator 136. the surface acoustic wave 
device 126 comprises a miniaturized antenna 130. which is connected to an 

25 interdiqital transducer (not shown) of the surface acoustic wave resonator 136. 
This antenna enables the surface acoustic wave device to remotely and 
wirelesslv communicate with a control unit 34 (not shown in figures 1 and 2) 
including an RF antenna 38. The RF antenna 38 of the control unit 34 is 
preferably arranged inside the vehicle at a location, at which the RF antenna 

30 "sees" the antennas 30 of different surface acoustic wave devices arranged in 


different vehicle seats 
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In the shown embodiment, the pressure sensitive switching device 120 is 
connected in series between the surface acoustic wave resonator 136 and the 
antenna 130 of the surface acoustic wave device 126. It follows that the 
pressure sensitive switching device 120 acts as a switch for establishing an 
5 electrical connection between the surface acoustic wave resonator 136 and the 
antenna 130. Accordingly the surface acoustic wave device 126 is only acti- 
vated if the pressure sensitive switching device 120 is triggered by the presence 
of an occupant on the seat. 

In the absence of a seat occupant, the pressure sensitive switching device 120 
10 is not triggered and the surface acoustic wave device 126 is not active. Thus 
the control unit 34 does not receive a signal from the surface acoustic wave 
device. On the contrary, if an occupant 32 is present, the switching device 120 
is triggered and the electrical contact between the surface acoustic wave 
resonator 136 and the antenna 130 is established. The control unit 34 thus will 
15 receive a response signal from the surface acoustic wave device 126. The 
presence or the absence of a response signal of the surface acoustic wave 
device thus gives the occupant detection information to the control unit. 

Surface acoustic wave resonator 136 may be solely used for its wireless 
communication capabilities. In this case, if the pressure sensitive switching 
20 device 120 is triggered and if a radio frequency signal with a frequency fi is 
emitted by the remote control unit 34. the signal is received by the surface 
acoustic wave resonator 136 via antenna 130. The resonator then oscillates 
with a given frequency f/ which is sent back to the control unit 34 if one or 
several switches 122 are activated. 

25 In the preferred embodiment shown in fig. 63, the surface acoustic wave 
resonator 136 is designed for temperature measurement. In response to an 
excitation field with frequency fi^^4^ the resonator 136 then oscillates with a 
frequency ft+^f/ where Afi is e.g. proportional to the local temperature chamb e r 
pr e ssur e. This frequency f^-^Afi is sent back to and received by the control unit 

30 for data processing. After extraction of the temperature information, the sensed 
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temperature may then be used for temperature calibration of the pressure 
sensitive switching device 120. 
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Listing ofr e f e ronco numerals 

+0 — s e at i ng surfac e 
42 — v e h i cl e s e at 
44 — pr e ssure d e tect i on d e vic e 
4€ — Goat trim 
5 4-8 — s e at foam 

20 — s e a le d chamb e r 
22 — cav i t ie s 
24 — chann e ls 

2€ — surface acoust i c wav e dev i c e 
10 28 — surfac e a coust i c wav e r e sonator 

30 — m i n i aturized ant e nna 

32 — occupant 

34 — contro l un i t 

36 — RF ant e nna 
15 38 — RF ant e nna 

11 4 pr e ssur e d e t e ct i on d e vic e 

120 pr e ssure s e ns i t i v e sw i tch i ng d e v i c e 

122 pr e ssure s e ns i t i v e sw i tch e s or sensors 

126 surface acoust i c wavo d e vic e 
20 130 ant e nna 

136 surfac e acoust i c wav e r e sonator 


